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NEW APPROACHES TO NUMERACY

FIGURE 23. The circle, the ellipse,
and the parabola as shadows cast by a
circle on screens in different positions.

are lost under this kind of projection. For example, all the conic sections
can be created as projected shadows of a circle (Figure 23).

At a more advanced level we can think of shadows as maps in which
only the outline of the map is retained. From this perspective the prin-
cipal difference between a map of the earth and your shadow on the
wall is the object being mapped.

Lenses, too, distort shape but in more predictable ways. Eyeglasses
slide projectors, telescopes, microscopes, and cameras are only a few
of the tools through which lenses enter our lives. Indeed lenses in
our eyes provide our only access to visual images. The study of lenses
involves many principles of geometry that can be taught at every level
from kindergarten through high school and beyond.

Drawing

In every culture and in every era artists have grappled with the prob-
lem of representing three-dimensional shapes on two-dimensional sur-
faces. The solutions they have found are, in many cases, the same as
those of the mapmaker. For example, in Figure 24 the artist is literally
making a map of the shape he sees before him. The device he is using
is easy to make and can be used in the classroom with good results
Perspective drawing is another example of mapping
t, ^^Vf camer* became available to everyone, drawing was widely
taught. Today very few people know how to draw accurately, and con-
sequently, they no longer notice things as carefully as they once did
A few years ago there was great embarrassment (or should have been)
when Branko Griinbaum discovered that the icosahedral logo of the